Rho/Rhotekin-mediated NF-kappaB activation confers resistance to apoptosis.
Rhotekin (RTKN), the gene coding for the Rho effector, RTKN, was shown to be overexpressed in human gastric cancer (GC). In this study, we further showed that RTKN is expressed at a low level in normal cells and is overexpressed in many cancer-derived cell lines. The function of RTKN as an effector protein in Rho GTPase-mediated pathways regulating apoptosis was investigated. By transfection and expression of RTKN in cells that expressed endogenous RTKN at a low basal level, we showed that RTKN overexpression conferred cell resistance to apoptosis induced by serum deprivation or treatment with sodium butyrate, and the increased resistance correlated to the level of RTKN. Conversely, reducing RTKN expression by small interfering RNAs greatly sensitized cells to apoptosis. The RTKN-mediated antiapoptotic effect was blocked by the nuclear factor-kappaB (NF-kappaB) inhibitors, curcumin or parthenolide, but not by the phosphatidylinositol 3'-OH-kinase inhibitor, LY294002, or the MAP kinase inhibitor, PD98059. Reporter gene assays and electrophoretic mobility shift assay confirmed that RTKN overexpression led to constitutive activation of NF-kappaB through the phosphorylation of IkappaB by IKKbeta. By using the RTKN truncation mutants, we showed that RTKN mediated Rho activity eliciting signaling pathway to activate NF-kappaB, with a concomitant induction of expression of the NF-kappaB antiapoptotic genes, cIAP-2, BCl-xL, A1, and A20. Consistent with these data, RTKN-expressing cells showed increased chemoresistance to 5-fluorouracil and paclitaxol, and the resistance was greatly attenuated by NF-kappaB inhibitor. In conclusion, overactivated Rho/RTKN/NF-kappaB signaling pathway through overexpression of RTKN may play a key role in gastric tumorigenesis by conferring cells resistance to apoptosis, and this signaling pathway may serve as an important target for novel therapeutic approaches to the treatment of human GC.